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CHEM 2222 – Spring 2021 – draft (12/28/2020) syllabus 

Dr. Carl Dirk; cdirk@utep.edu 

This course is normally taught within the organic chemistry laboratory. However, the pandemic 

is forcing this course online, and, hence, it must be structured differently. The course will be 

asynchronous, but there will be online tutorial/help sessions, most likely on Tuesday and Thursday 

afternoons.  

It is planned that there will be an online session scheduled for the first day of class, 1/19/2021 at 

noon. This is intended for all sections of the course. This first day of class meeting will be for Dr. Dirk to 

provide a brief course introduction and for us to meet. As this course was switched throughout the Fall 

2020 registration period from synchronous to asynchronous, or you may be scheduled in a different 

section, it is understood that some students will not be able to attend this first day of class meeting, and 

this session will be recorded and posted to UTEP Blackboard.   

Note that the weekly Tuesday/Thursday tutorial/help sessions will be scheduled noon to 

2:00PM. The plan is to set up a TEAMS site for the course to which students can log in to ask for help on 

an assignment.  It will be first come, first serve, but students can watch me assist other students, and 

often, their own question is answered. These meetings will not be recorded.  Since this course is 

asynchronous, in order to best accommodate students, I may adjust the scheduling of these weekly 

TEAMS meetings depending on student needs.   

Students can meet with me privately if you cannot make the scheduled days/times that I will be online. 

Do not be afraid to ask for help! I do not want a student doing poorly because they were afraid to seek 

me out.  

Most of the course content will be delivered through UTEP Blackboard. There are no exams for this 

course. Grading will be solely based upon assignments. 

 

Textbook? 
When taught hands-on, pre-pandemic, the textbook we have used is: 
 
Experimental Organic Chemistry - A Small-Scale Approach,  
 Wilcox & Wilcox. 2nd Edition, Prentice Hall, 1995, Upper Saddle River, NJ. 
 

This may also be the textbook you already have in-hand after completing CHEM 2221.  

This pandemic limited course will not be hands-on executing any of the procedures outlined in this 

textbook. We will be utilizing some tables and computationally chemistry investigating one of the 

syntheses (hexaphenylbenzene) derived from this textbook.  Because we are not doing hands-on wet 

chemistry, and because I want to avoid additional costs to you, I am not going to require this textbook 

for this course. I will try to provide the alternative and supplemental content you need to tackle your 

assignments.  
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Course content and strategy: 

Since this is the second course in the organic chemistry laboratory course sequence, students 

have already been exposed to all of the standard wet chemistry operations in CHEM 2221 (or analogous 

first semester course taken elsewhere); recrystallization, distillation, filtration, extraction, reflux, melting 

point, , etc.. For Spring 2021 CHEM 2222, the best we could hypothetically do is video record the 

laboratory operations. However, this is not very rewarding for students, and much of this type of video 

experience incorporating basic laboratory techniques is already available throughout the internet.  

The rationale for this pandemic-constrained course is to instead concentrate on essential skills 

that can be mastered outside the laboratory but are related to some of the chemistry we may normally 

undertake within the course. We will concentrate on two essential skills, quantum chemistry molecular 

modeling and qualitative identification of organic chemical unknowns: 

 

1) Normally, we undertake several synthetic schemes within the organic chemistry laboratory. 

We can’t execute those remotely. What we will do is concentrate on skills development in 

better understanding the chemistry we would have executed. The primary skill we will 

cultivate is computational chemistry to model the reaction pathways of some of the 

chemistry we would have done. You will be able to see why some of the chemistry occurs, 

and why and how we get some side products (that we often neglect to discuss in the hands-

on course). You will learn much more about how the reactions proceed, but also develop 

some skill in how we computationally model the reactions. We will concentrate on the 

convergent synthesis of hexaphenylbenzene. You will be provided with a separate 

document summarizing this assignment. There will be eight computational quantum 

chemistry assignments (due dates in bold) focused on each major reaction involved in the 

synthesis: 

a. Wittig reaction to prepare stilbene (1,2-diphenylethene); due 5:00PM, 2/5/2021 

i. This first assignment is due 18 days after the start of the course to ensure 

you have more than enough time to install and make operational the 

software and complete the assignment. Do not delay with software 

installation and verification, as technical problems can often take at least a 

week to resolve.  

b. Benzoin condensation to prepare benzoin; due 5:00PM 2/19/2021 

c. Electrophilic addition of bromine to stilbene to prepare stilbene dibromide; due 

5:00PM, 3/5/2021 

d. Oxidation of benzoin to benzil using hypochlorite; due 5:00PM, 3/26/2021 

e. Dehydrohalogenation of stilbene dibromide to prepare diphenylacetylene; due 

5:00PM, 4/9/2021 

f. Di-aldol condensation of benzil with 1,3-diphenylpropanone to prepare 

tetraphenylcylcopentadienone; due 5:00PM 4/16/2021 

g. Diels-alder reaction of diphenylacetylene with tetraphenylcylcopentadienone to 

prepare 1,2,3,4,5,6-hexaphenyl-[2.2.1]-bicylo-2,5-heptadien-7-one. ; due 5:00PM 

4/23/2021 
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h. Chelotropic extrusion of CO from 1,2,3,4,5,6-hexaphenyl-[2.2.1]-bicylo-2,5-

heptadien-7-one to prepare hexaphenylbenzene; due 5:00PM 4/30/2021 

 

All of these computational chemistry assignments will be available through UTEP Blackboard at the 

beginning of the course. The assignments will have deadlines (shown above). However, students can 

work ahead of schedule and complete the computational chemistry assignments early if they choose. 

Note that up through computational chemistry assignment 4, the assignments are due approximately 

every other week. Starting with assignment 5, computational chemistry assignments are due every week. 

This scheduling anticipates that you will become more accomplished in mastering the software as the 

semester progresses.  

 

2) Another feature of CHEM 2222 is a qualitative analysis scheme, where students would have 

executed simple chemical tests and use IR and NMR spectroscopy to identify an unknown 

organic compound. Since the hands-on laboratory will not be available to us, you will weekly 

be provided with assignments of unknown data and use this data to identify your unknown, 

and answer some basic questions about the chemical tests and spectroscopy. In some cases, 

the data provided will be photos of the kinds of observations you would make when running 

a chemical test. This will allow you to develop some skill of knowing what color or 

precipitation you expect for some chemical tests. Unknowns will be randomly assigned, so 

students will usually have a different unknown than that assigned to other students. The 

unknowns are intended to cover a broad range of functionality, aldehydes, ketones, esters, 

carboxylic acids, alcohols, amines, aromatic and aliphatic hydrocarbons, nitriles, etc.. Note 

that in the pre-pandemic course, you would only have one unknown to identify. In this 

pandemic version of the course, you will be assigned different unknowns every week. Thus, 

you will gain a broader range of experience across chemical functional groups than if done 

within the laboratory. 

a. There will be thirteen unknown assignments, with weekly due time/date of 5:00PM 

on Fridays. The first unknown assignment “A” will be emailed to you the first day of 

class, 1/19/2021, and will have a deadline of 5:00PM 1/29/2021. Thereafter, starting 

on 1/30/2021, unknowns “B through M”, will be emailed to you each Saturday 

morning with the due date the following Friday. The schedule is delineated below: 

i. Unknown assignment A; emailed 1/19/2021; due 5:00PM 1/29/2021 

ii. Unknown assignment B; emailed 1/30/2021; due 5:00PM 2/5/2021 

iii. Unknown assignment C; emailed 2/6/2021; due 5:00PM 2/12/2021 

iv. Unknown assignment D; emailed 2/13/2021; due 5:00PM 2/19/2021 

v. Unknown assignment E; emailed 2/20/2021; due 5:00PM 2/26/2021 

vi. Unknown assignment F; emailed 2/27/2021; due 5:00PM 3/5/2021 

vii. Unknown assignment G; emailed 3/6/2021; due 5:00PM 3/12/2021 

viii. Unknown assignment H; emailed 3/13/2021; due 5:00PM 3/26/2021 

1. This deadline is extended due to Spring Break 

ix. Unknown assignment I; emailed 3/27/2021; due 5:00PM 4/2/2021 

x. Unknown assignment J; emailed 4/3/2021; due 5:00PM 4/9/2021 

xi. Unknown assignment K; emailed 4/10/2021; due 5:00PM 4/16/2021 
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xii. Unknown assignment L; emailed 4/17/2021; due 5:00PM 4/23/2021 

xiii. Unknown assignment M; emailed 4/24/2021; due 5:00PM 4/30/2021 

b. Unknowns will probably be graded by TAs. Expect that it may take at least until after 

the weekend until you hear back on grading of your submission.  

c. The unknowns are designed to teach, not to stump. There should be more than 

enough data and clues to identify the unknown and answer the questions posed in 

the assignment. Feel free to ask either Dr. Dirk or your assigned TA if you are 

confused about anything.  

 

Grading: 

The sum of your quantum chemistry molecular modeling (QCMM) assignments will be worth 50% of 

your grade. The other 50% of your grade will be from the sum of the grades of the unknowns’ 

assignments. Seeing as there are eight QCMM assignments, each will be work 6.25% of your grade. 

There are 13 unknowns assignments; thus, each will be worth the fraction, 50%/13, of your grade, or 

approximately 3.846% for each assignment.  

Individual assignments will be graded on a scale of 0-100, then weighted as indicated above. If you fully 

miss two QCMM assignments, this would be worth 2x6.25%=12.50% of your total grade, and that would 

drop you by at least one letter grade. See below. If you fully miss three unknowns assignments, that 

would be worth 3x3.846%=11.54% of your total grade, and that would drop you by at least one letter 

grade. Hence, try not to miss submitting any assignments.  

Assignments which are past due will lose 25% of their maximum grade they would have earned if on 

time.  Assignment received after May 6, 2021, albeit after all assignment deadlines, will not be 

considered for grading. 

 

Final letter grades will be assigned as follows: 

>=90 to 100:  A 

>=80 to <90:  B 

>=70 to <80:  C 

>=60 to <70: D 

<60:  F 

 

The assignments are straightforward. The QCMM assignments will be guided by recorded videos 

illustrating every step. Dr. Dirk is available to help with every assignment. It should be possible to earn a 

high grade as long as you put the effort into completing each assignment.  

 

Software and computer resources 

 Note below that I can sometimes assist with installation problems dealing with AMPAC (see 

below). However, I am not expert at installation issues pertaining to the other software applications that 

you are asked below to install. Please contact Technology Support through the Helpdesk 



5 
 

(helpdesk@utep.edu) for assistance with the other software. I can also not assist with hardware issues. 

It is your responsibility to ensure that your hardware is available and functioning.  

• To perform the molecular modeling of the course, you will need a PC or MAC personal 

computer. If you don’t have this, you can access a free loaner from: 

https://www.utep.edu/technologysupport/TSCenter/tsc_eqcheckout.html 

 

• The molecular modeling software is AMPAC. It is provided for free by UTEP, and available for PC 

and MAC. Contact UTEP Technology Support for this: Helpdesk@utep.edu . In addition to 

providing the correct download, they will need to remotely install a key file.  

 

o The MAC version can offer some challenges to get operational. If you have access to a 

PC, you may want to choose that as your platform. However, we will work with MAC 

users to make the software work for them if they run into a problem 

▪ We want to make sure early in the semester that the software is working for 

you. You will be provided with a test input file and instructions to verify that 

your installation is operational. I want to hear back from all users, regardless of 

whether you have a PC or a MAC. 

• There will be a deadline of 1/22/2021 to get back to me to verify that 

you have successfully installed AMPAC and that it is operating correctly. 

If I don’t hear from you, I will begin pestering you. 

o Note that you should be able to yourself download AMPAC by going to the link 

https://www.utep.edu/technologysupport/ServiceCatalog/SOFTWARE_PAGES/soft_sem

ichemampac.html  

▪ At this link, there are links to Windows and Mac instructions. Note that the 

software link within these instructions documents is broken; 

▪ Instead, click on the link below “Cost” on that webpage, which says 

Semichem/AMPAC downloads  

▪ Note that installation can require administrative access. If you are using 

someone else’s computer, they may have to give you access through the 

administrative account to complete installation. Even when you have 

administrative access, you may get a warning message during installation: if you 

get a message box about permission to copy, click “continue”, not “skip”. 

▪ Once you install, you still need to contact the Helpdesk to enable installation of 

the software key. They can do this remotely.  

▪ Test your installation with the methane.adat input file and other instructions I 

will supply to you. Report to me by 1/22/2021 that your installation is working 

correctly, or not. Send me the AMPAC methane.aout file when your do this. 

 

• The plan is for us to mostly work online through MS TEAMS. If you don’t yet have this installed, 
you should do so by the start of the course. Go to the following link to access installation of 
TEAMs: https://www.utep.edu/technologysupport/ServiceCatalog/comm_teams.html 

 

mailto:helpdesk@utep.edu
https://www.utep.edu/technologysupport/TSCenter/tsc_eqcheckout.html
https://www.utep.edu/technologysupport/ServiceCatalog/SOFTWARE_PAGES/soft_semichemampac.html
https://www.utep.edu/technologysupport/ServiceCatalog/SOFTWARE_PAGES/soft_semichemampac.html
https://www.utep.edu/technologysupport/ServiceCatalog/comm_teams.html
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• We will also make use of CHEMDRAW when you answer your unknown assignments. This can be 
downloaded from: 
https://www.utep.edu/technologysupport/ServiceCatalog/SOFT_AllSoftware.html 

 

• We will also use Microsoft Office. Your assignments will mostly make use of PowerPoint. Make 

sure you have a version of MS Office installed on your personal computer. You can access MS 

Office (and other software) at 

https://www.utep.edu/technologysupport/ServiceCatalog/SOFT_AllSoftware.html 

 

What follows are some essential tips for the use of AMPAC (don’t skip reviewing this): 

Important(!); File and directory naming when using AMPAC: 
 

• Do not use any of these characters either in a file or directory (folder) name when using AMPAC: 
. 

. , ? > < ( ) & % $ # @ ! * ^ “ : ; / \ | { } [ ] 
 
All of these characters have special meaning in many scientific applications or for your operating system. 
 
It is OK to use:           letters a-z, A-Z          numbers, 0-9      and dash  -          or underline _ 
 
 

• Do not use spaces in file names or in directory (folder) names. Use dash – or underline _ instead 
 
For example instead of “Isoamyl alcohol.adat”, use “isoamyl_alcohol.adat”.        Note the “_” connecting 
“isoamyl” and “alcohol”. 
 
Also, instead of “c:\users\documents\AMPAC CALCS”, use “c:\users\documents\AMPAC_CALCS” for the 
directory  (folder) “AMPAC_CALCS”.          Note the “_” connecting “AMPAC” and “CALCS”. 
 
 
The reason for this is that many scientific applications like AMPAC may not correctly interpret the name 
or path if there is a space in either the file name or in a directory (folder) name. 

Cooling station/pad 
AMPAC is a scientific application which places a higher load on computer CPUs than one might 

encounter with simple applications like a web-browser, MS-WORD, etc.. If you are using a laptop 
computer, we recommend the use of a cooling station or pad, as the AMPAC application can cause some 
heating of your system that you may not normally encounter. There are MANY different products on the 
market, and they can be purchased online or found at stores like Walmart, BestBuy, etc.. The fan(s) in 
these devices are usually powered by a USB connection to your laptop. 

https://www.utep.edu/technologysupport/ServiceCatalog/SOFT_AllSoftware.html
https://www.utep.edu/technologysupport/ServiceCatalog/SOFT_AllSoftware.html
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We are not recommending any particular brand, but as an example, point to one product on 
Amazon.com: https://www.amazon.com/TECKNET-Cooling-Portable-Powered-
Notebook/dp/B016CL2DE6/ref=sr_1_3?ie=UTF8&qid=1534269015&sr=8-
3&keywords=computer+cooling+pads&dpID=51Pq6CdCQoL&preST=_SY300_QL70_&dpSrc=srch 

Typically, cooling pads range in cost from $15-$35. You will find it valuable in the future, as 
better cooling of your computer usually prolongs the lifetime for the equipment.  
 

Using a pad (e.g. MS Surface® ) computer instead of a laptop? 
In principle, as long as 1GB of RAM is available, a pad computer should work. However, the application 
will still potentially heat your computer, and a cooling pad is strongly recommended.  
 

A wireless mouse is strongly recommended for your own use 
The AMPAC application requires a significant amount of manual input to build and manipulate chemical 
structures. A mouse is optimal for this. It cannot easily be done by finger-on-screen or touch-pad 
actions. We strongly recommend that, if you use a pad computer or laptop, that you also use a wireless 
mouse.  
 
 Possible harm to your computer? 
While we have never seen this software cause any harm to any computer in more than 20 years of use, 
we do not warranty its safety on any computer. Make sure you have permission to install on whatever 
computer you are using. Use a cooling pad when using either a laptop or a pad type computer. 
Preferably, use a laptop or desktop computer instead of pad computer, if you are concerned about 
heating.  

If you believe AMPAC software might be causing trouble to your computer, contact UTEP 
Technology Support, or, contact the Semichem Inc. company.  
 
 

AFTER INSTALLATION;  Accessing the Graphical User Interface (AGUI); USING THE CORRECT ICON 
The AMPAC installation normally places two different icons on the desktop. One is 

SQUARE/RECTANGULAR, the other is a ROUND with spokes. Do not use the ROUND icon. You can only 
access the graphical user interface (AGUI) through the SQUARE/RECTANGULAR icon. 

(your version of AMPAC may be more recent than 10.1 shown 
here) 
 
 

Retain all files for molecular modeling results you submit for credit: 
 Keep all of your AMPAC files associated with any work you submit for credit. This work must be 

available for inspection by Dr. Dirk. If this work is not available upon request, you may earn a zero for 

Access the 
AGUI through 
this icon

Do Not use 
this icon!!

https://www.amazon.com/TECKNET-Cooling-Portable-Powered-Notebook/dp/B016CL2DE6/ref=sr_1_3?ie=UTF8&qid=1534269015&sr=8-3&keywords=computer+cooling+pads&dpID=51Pq6CdCQoL&preST=_SY300_QL70_&dpSrc=srch
https://www.amazon.com/TECKNET-Cooling-Portable-Powered-Notebook/dp/B016CL2DE6/ref=sr_1_3?ie=UTF8&qid=1534269015&sr=8-3&keywords=computer+cooling+pads&dpID=51Pq6CdCQoL&preST=_SY300_QL70_&dpSrc=srch
https://www.amazon.com/TECKNET-Cooling-Portable-Powered-Notebook/dp/B016CL2DE6/ref=sr_1_3?ie=UTF8&qid=1534269015&sr=8-3&keywords=computer+cooling+pads&dpID=51Pq6CdCQoL&preST=_SY300_QL70_&dpSrc=srch
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the exercise. The files you should retain include the input and output files from AMPAC, any EXCEL file 

used for an assignment, and any other files used in preparation of the assignment. This includes any text 

files of data you save from AMPAC, and image files and any movie files that pertain to the content you 

submit for an assignment. All of these files can make it easier to locate a problem when an assignment 

appears to be incorrect. 

 
Gaussian not installed error message? 
You may see a Gaussian not installed error message when opening the AMPAC graphical user 

interface. This might happen because AMPAC also controls and runs the Gaussian ab initio molecular 
orbital calculation application. You can ignore this error message.  
 

Use your My Documents folder on MS WINDOWS computers: 
Do not attempt to execute AMPAC by storing files to any of the directories in the Semichem Inc. 

folder in your Program Files directory. This will usually fail, and, if it succeeds, could contaminate or 
clutter your AMPAC application directories. 
 On MS Windows computers: Within your My Documents directory, you should create a new 
directory for this course, and execute all of your work from that directory or any sub-directories within 
that directory.  

Keep track of your files. Students often ask for help, but forget which file they need to open. 
Create a file naming and storage system that helps you keep track of the many files you will generate 
and use.  
 
 
 


